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(57) Abstract 

A thermal head comprising a subs trate (lJ U lmade of a metal such as stainless steel, insulating layers (1226, 1223) each having a 
raised portion (1225, 1224) formed on g5rt5fttwi5bsti«te. and heating resistors (1228, 1229) formed on the ra.sed portion. Common 
electrodes (1222 1227) are provided on the substrate. The common electrodes project from the surface of the substrate through the raised 
portioned are connec ted to the heating resistors. The heating resistor is divided into a first heating resistor and a second heating resistor by 
the connection portion. 
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■y— FOA-A* «sia»fffiBi-c*s. Zine.©0t*5^T, flftlOl 
fi*S*U TfflKtttt*^ >1 0 2*J*fStlTV>5. »*7^10 2tt1f- 

^103 tt«#Mttifr*T* 0 * 10 4 £084 U - K«« 1 - 0 5 iKD 

IBCltSn* t»J*M-*»tt5. «il 0 4tt5B*M4tt#l 0 3 

n**snw*. «w»j-H««io5»i. *»fitt#io3©*o*©o3 

07 iZ&MZn. I C (Integrated Circuit) 10 8 CO #^ 1 0 
fcvffcl 0 3&&Zfmffi 1 0 4, 1 0 5MT^ 



m 



WO 99/58340 PCT/JP98/02043 

2 

Mia^ 1 0 3 OglS 7 ^ U >^*»^ ^ ^^5. ^LT. 7. 

i o s (Dmmum. ^iino4^j:WJu-Kiii 

^z;^^, ^y^U>^K:J:0, jfV-7H0±«i:ftWlll2fi 
I c«f«**K:««W*»*l^ :cic*tM±i:ici08^ 

^I0 9^7n*>f^>^»^ I CI 0 8, »7-f^*>K» 

- 2 1 7 6 2 7^#H8) H3I1 «#©B*fc«tt##¥frfc 2 WEK* 

BHBHT?**.' zn&Hfc*-*-J:5K:. »17Mt«S30 l*J:tf«2 7;W 
aV*«3 0 211 &m®.3 1 4**/uXX€&t>i£tlT\,>*. &mtiL3 1 4te 
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tt*3 0 5tt*l56*lSR#T*0, hfR«3 0 7 ^lT»li« 

U-K««3-0 6 C8MS£ft«5£#e£, 3>** hfiH*3 1 2 &^UT#ii«fi| 
3 13C!ttl*nT^. *2BJ&«Si#3 0 911 »2fl»JU-H«*3 1 5 

h««31 6^UTgI^n5^l:> &iitt&3 1 3{C*fLT=I 
>**h**3 1 0**LT»tt*nTlr>*. ^3 11liMl^D, EPSl 
Sn*ffl«Si:©l«tttc:«fc**«* > ^' f^J£45i#3 0 5*5cfctf3 0 9 

tl, ESUBJ&3 1 8rt{CAVP^<7)^?:li^iitfili:T^amM3 1 7 tfim&Z 
n-CH5. @H^ffl^3 1 8±Kltt#eiI«ffi3 1 3^Sn. #ii««3 l 7<h 

1 0 5ttfflB«JU — Httffi* 10 8 teu> ho— ;u I 

CLKtRIWUT, £-f£^J£ia#l 0 3 C^Ufcr-^fif D AT A*«3 > h 
□ -JWIClOSMStl, 7^I#LATCH© r£1,_L#<0J 1^0, 
^_.^{i-^DATA05tf$g^^> hD-JH CIO 8rt8R©8BlfiE«l5^ffi«$nS. 

fc©^ >OBl*««^-^flH»D AT Aid J: 0 , ^f^C L KfcHJW 
sns ^-^ca6^^T»«Mttfit#l 0 3ftON/OFF«»t5J:5i:ftoT 

0 2 &e:@^£tiTVi<S> 0 

HCJ:oT*fi«f 5n4«»Itt. H 7 ©J:?** 
i&£fcoTtr>S. ^<DJS5«lffitt. Jffifc£0£J##7 1 lWJil^ ->7>8B««7 
12, T-tf>*TB*Ji7 1 3. *$«fctMxn-E»JI7 1 4*I*«Il/. ^<Z> 
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mm&mm&mm 7 1 s-cm^rzmmttz-oT^z. ->7>tsti7 1 211 
7>m&tt7 1 enftmz-?^ >7uti-? j e-)\<7 1 z\n^^ *o 

^y-fe;U7 1 7+KI, y7>^M7 1 6 tfcfolsT zn&ZZ&Zl*: >U 

•?-£>?mmm7 1 3te, ttzT^-7 1 9£3E#£LT^<7)ftg|S{;:^<;7D7J 
^-fe^ 7 2 0 ^0T-f^D*yt;i/7 2O^C. fflfB*y^-7i 

9<h^LTV-fc:>^^^fe-r-2>-7if>^->*Ty^7 2 1 ZMALtzmmtte 

-fXD-fEgUl 7 1 4te, ^XO-*7 7"U>^J7 2 2^t:'TXD- 
•7<^7D7t7y-fe;U7 2 3 ^^«[$i±. ^n6-fXO-7-fi7D*m7 2 3 + 
IC, BGfB-rxa-*^yU>^J7 2 2 t^tT^t^^ XD-y7« 

tmmi&oym&Ms 3 l^ia^nt^s. ^ne»mit^o««a8 3 i<d± 

$t5I0iJjLP-7 8 3 2#i£tt£n. $6tZ^0iliL,D-^8 3 2O3t0m 
b^^tt. .-l—MM H8 3.3;6«»^&nv «8 3 1 Sri^^^rt-TS. 
fflI*i!*;h8 3O0±*l:lt P-78 3 4, 8 3 5, 8 3 6, 8 3 71:t0 
Stlfc^Uh 8 3 8**«:WSnT^£. D-7834-8 3 70^. O— 5 8 
3 6H D-78 3 9t0f B 1TM8 3 1^l, £ £m/££>^-f ^ > 
^Ta+^^^fSl^^lS. □-78 3 7tt7"7f>n-7T^^ -9— T;U^\«y 
K8 7 0 £2*f6]LTtS!tte>nT^3. 

8 3-8 fflffi*"fey h 8 3 0 3&>ea!DW£n&ffi#Mtt8 3 1 

^^^>y-r^>fcis6<?5^^>A-8 3 9 AifilStVf^tl. Z\<D9z>>n8 3 9 AIC.J; 
K>mf*M8 3 1 ^t^ck^CTttoTl^. 

^Jjg8 3 1 (D^ffi»t5fc»OY7>78 4 0, M7>7'8 4 l**3S:tt£ 
7>7"8 4 0, 8 4 1 ©f^fflH^^Ttt^izErs. 7>7°8 4 0, 8 
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4 Ur)$e fcT«E©ffi«Ctt. 0-78 34 <Difi»Kl-»0#«n-^ 8 4 2 , 
8 4 3WHn, D-^8 3 4CD^fflT"JBttL^^;L'K 8 3 8*^»tlX»«l 
#ffl^»»L«fc3i:T**JIMtt8 3 i©ife**»E»^T#tt-rs«fc'5t3ioT^ 
3. -*0*«D-58 4 20^Hl:tt, F8 4 4*«»t6n. n- 

±ia«fiK(oyj >^K:*5^«* 7-9i»'J©JSfS*» 0 7-010 &/flv>TSft9! 
-T^o 8 3 8©^7>A'8 3 9 AC^W^^MS 3 111 7 

^ >0 _^ 837 Jtl^S. «&ffi8 3 1 ©Jfe»^7f>n-78 3 7 

IB a) ~e) ©ffe^S^^ffiS^ffSns. 

a) 09 (a)'i:*t<fc^:<XD-!HiI7 14Mnt. ^-<Z)F*lgBcO 

7 2 2ffllT^XD-^7VM7 2 4££)£L. fgfeirs (0 9 (a) CO 
^fxn-EiI7 14l^^»7» . ^xn-*yyj>^«7 2 2©I 
01Oi:^n^l:. U-7^H8 7 0*6«»tt8 3 1^6 

y-fe;U7 1 7tt, ^fnfc-fXD-7>f^D*^7 2 3 J:0SVitJc<bSSt 
i^$nt^50T> V-1f>^sa^®7 1 3*5«fc^T>gB»»7 1 2 3&<fgfiT 

b) iil8 3 10WWXD-«*7>y (Y7>^) 8 4 0OffiltI 

@9bi:in5i:-fiD-^i7>y8 4 0Wt, c:©3fcK:J:o 

c) 09 (c) Kl*-r«fc^lC^h 8 3 8*«E*-a:T*»tt8 3 1 

-r^P7jy-feJU7 2 0£«n?*frffc£-Br, ^COft^<75V^>^v7^/»l-7 2 1 £ 
7-K^*^U>^7 19i:Si53^ (7^EM7 13 
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•e>*"7-f *n*:/-k;W7 2 o <otfc<bflS«fc OAS <K^$nTVi*©-c, ->7> 

d) EI9 (d) ic^f <fc-5«waSESft«8 3 l<D9tm^*i>yfem7>7° (M5 
>7) 8 4 lO&fifcBL&S. -7if>^*^>y8 4 1 it. 

e) El 9 (e) ^ H 8 3 8 £JSIII;*1*TSMa 8 3 1 SrflBE 

^D*^"fe;l/7 1 7£^T«^b2-£. rtg&©->7>D^ nmn7 1 8£->7>ll 
fi9J7 16tS^t. ^fe^i±^> (09 (e) <D/\v^>if&ft) c 

3 10ft*S^7Wt8 3 9^5^U »ftn-7 8 4 2, 8 4 3 ©HlCiit Dfc 
H^U-h8 4 4C»oT»Wt4. ft*3, -M^CT^h8 3 8 

^iim«s tTjm+mmt <Dmmw&&te * & «> , -ne. © -r sunt** 
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0 1^5»OfflSnfc*7-*««ll0 2lt ^iD-ij-7;K*;Fl 1 1 
lYT-fin-^fiSft. 1 2lYT?*«6^xn- 

. >7 ^-7MyFllllCW>^n. ->7>SE»5>yi 

1 2ic-e*«fic>7>ftft*»*«ft*. U— T^vFl 1 1 lY-Ctt, 

fiTtt. Psv+Pcv, Psm + Po M , Pec+Pcc^T^A-^^-^^^ 

h 8 7 o c^i&sns. 
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P cv =Pgm=Pcc^Pg • • • (i) ^ 

P bm^Pby+Pc, 

Pbc^Pbm+Pc=Pby+ 2 Pc • • • (2) 5£ 

tf C> iE(*yu > hPf^PT&»5£Ttm£n£o 

p T = { (Pby+Pc) + (Pbm+Pc) + (Pbc+Pc) } x^-r>^c 

• • • (3) 5£ 

\Z. $> •& o 



WO 99/58340 PCT/JP98/02043 

9 

$ fc , me* i ©«*uttft# t *a«s t k a * nfc © * o ±a« o 

«©««*«. IWIB*2**«tt#4:*a««i:^H*nfcWEI^»©*0±*« 

7>r >©^u > mc****. g2»t^t?»ix^^-oii:M$n 
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^-msns c i enifits^ i ©Beaut, is 2 ©sefex* 

$ 3 ©56fex^;U^-W-t:©x^;^-*«f*#$n* d «fc K) m 3 fetcfg 
&ifK © iSft S§ <£> & * 13 SEt£ £ nT d £ £ «r« £ ^ "C V »5 . 

0 2li, lai^^A-A' BrffiEn?**. 

®4-tt. lUS^COB-B' .»riSBIT?*S-.. 

0 6tt, SI 1 IZ^LTcV— K0>®&En?**. 

Bios, mmm<D&5£&mmtmm^)\'X&&^y7 7~?&z>° 

121 5tt, I^IU-TMy K<Dgai£#&£^"^®^&^ 0 
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[gi6ft, WW— K£>H8§E|-T?&5. 
018ft, |wJ^»^CDf^ffl$:^-r 5 P®EI'eS J 5o 

Ell 9 ft, ^^H^tc^^+J— F(OffiC0^JS^^$r^1"^4- ; ^H"e$>^). 

0 2 2& c kOT!2 3 ft, #389iK:«S-»i— Kffl£«©0r®En?&*. 
El 2 4 ft, *58^H«5*y-— T^^y K^ffito^M^SBS^TSFllElT?**. 

02 6(1 @2 5*<£>B-B8fr®ElT&£>o 

@2 7H 2jsf6WtC«S^U > h^SO— SH2fi^8B"C<7)iHJ#&*£E&^r^7 7 

3 ft, ^ttiJgffiT*-*^^^^ >m&-r^)V'sv hV£^T$4aiI& 

122 1H fllAWTO. 8mmJ*CD7.T->l/^^t)b< l^nA«!:7Jl/5^ 
A^tm^&fc^fcfcSSfiTTN&O^ 1 2 2 lO^BCtt. SR« 

1 2 2 2^iBM$nTV^. £<Z>#iI««ffll 2 2 2©B$I1 
0tJ*.ft5 0 um£SnTV>5. 1 2 3 4ft, Xf>l/XS«l 2 2 1 <D*®tC^ 

1 2 2 6tt, IH 1 4 K^-r-J: 5 #iittffiSB 1 2 2 2 «t 0 fcWC&^T, X 
x>U*S1£l 2 2 i©S15t»fi)£$n^lO^U-^^^T?*0. 
l«1iflSl 2 2 2ifi#©»*m. ilRWCif^^^^^^^ 
0*1 2 2 5 t*nw*. 1 2 2 3ft, ^IliSBl 2 2 2 J: O RHg*ffifc*i 
V>T, 2 2 lO35EtC^Snfc^2©^U-X^7^T»0, 
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9±7$*r)g& 1 2 2 4 ££ftT^5. 

1 2 2 8H ^l©f8r»JStft#T?*0» SgloaJ^^l^-X^f^XJBl 2 2 5 

2 2 2i:i5i®i:r^$nti^. ^ns»«ftjata«ci 2 2 

^122 80, #mnMWi 2 2 7<D£tmizmm?z>^ft^ ^mmm^i2 

2 7 t^n j ennn.mz&&-£nx^2>o 

1 2 3- 1 its ^1 CD^B^^U— TsU^Ts 1 2 2 5<7)^®l;i7M£n£:gl 1 <£>fi 

$ntH5. ft»lflS'MIl 2 3 l©ffiS8«tt. *l®3>ho-;H C 1 2 

3 3©^t:^n^^ntv^. jgia>hn-;ncfi, ulitc^L. 

&3 > b D— ;U I C 1 0 8 <h|WJ— 

1 2 3 2 its m2<DtfU-7tf^7 1 2 2 4©*iSi^fiJcSnfea5 2<Z)fflSim 

j***nw*. ^2«iii 2 3 20i» *2©3>hD-;n 

C 1 2 3 0«™^tl, *2©3>hDHHCtt, MIH^l^)=i>hP 
-;H C 1 2 3 3 iB-0««**^"CV»*. fl*J'J-h-*«l 2 3 1, 12 3 
2 ^JBMttttttl 2 2 8,1 2.2.9 tttlHfctt. WW***'?*.*** . 

i») ««jKt«tt#«to«*tt*^-t*** i:miB * ,::: » #*fc*m© 

1 2 2 7H m 2 1 2 2 2C»^E«Sftft«fi^«» 
4, 1 2 2 5fc«fctf3B#*Bl 2 2 2 K£fc^TJM2nfcffi^fcJi 1 2 3 50 

U1231 *±T**m*M 1 2 2 7 K**nfc»##* 1 1 2 2 

8fcUT«ABU *2 0fiWtil 2 3 2*J«fctf#a««l 2 2 7 Ki**nfc« 
2 <&fg&ifit/t# 1 2 2 9 t UTiffit*. 

*J:0C**©»2O«»»tt*l 2 2 9ftWWS. JBlSMMftttttl 2 2 8 
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R?iBWX^M-*5fi4t5fcftO ! bOt»5. El 1 4 Kofi's 1 

231, 1228, 1227, 1229, 1 2 3 2 SrM? <fc r> \Z&mM 1 

2 3 6«^n, cn^o»tt^ct»^^ii*Ti^. E112 

*5«fctfBI 1 3»§1I1 2 3 6 £*V>fc#J8£a*LT^S. 

S«12211Z«, Jgiffl7^x^-/'J>hS1Sl 2 4 0^l9# 

12 2 1 &^^^yA-tc«k0i5fe^-ra. ££K> X-^l^S&l 22l©g 

r>U^l«l 2 2 lSifWI^^B^S. SfcH, ^f>^S« 

1 2 2 l^t5cD^®2rW0T^fe*« ft^AH F e C 1 3 : 5 0 g, H C 1 : 5 
0 0m 1 &<fctfH 2 0 : 1 0 0 0ml ©Ift«rft»«l:«}:l3. Xf>^Sfil 

2 2 lOTfcfcfU 2$HH<B«"*»A>&Xy3 L >^£fT'5. 

Xf>I/XMl 2 2 1 ©It— H$r^fi}c-r^gB^<^SM{C7* 

us?;* vimzn^z?* huv^77^-t:<to, n-^w >mfc7*h 

T, H2C2O4 • 2H 2 0 : 2 0 0 g+H 2 0 : 2 0 0 0ml <Dis3.V&mi&*lZ& 

«ffiWHS*2 OramtU 5 V©*J££EP p] LT. *?J 0 . 6 7 p. 

m/m i nOl7f>yi««l:J;l3. 2 2 l3lPl7f>^ 
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u &mnm 1 2 2 2 &b&l~?z>o 

2 2 2 £X>y^>^Tff-?:fc^\ ftflO#&£LT, #JxJ»l§ani, 

mmi.* u-)im?L. yi^anx, si^&^ini&cfctf-ne^fewm*^ 
tizntctoJL&zm^zzthT-izz. mz, -&mmmzm&~rz>fr&\zte. m 

So 

Xf>^HSl 2 2 1 £tfl*J£9 0 O'CTl 0#fl3*«U *^r>U 

xsisi 2 2 1 (Dmwizmfc&.m*Bf&-?z>o mm^^^^mm^m^^ 

tttffl^THl 5tC5RT«fc3»;:*«l 2 2 1±KB1WI^ 8 5 OttMtS^ 

6, 1 2 2 3^. ^fe&Ml 2 2 2^!^<7v-T->U^S^l 2 2 l©ilt:. — 
*Kl*^J->BlJld-rS. ^©^7X^H 2 2 6, 1 2 2 30«H-2 

*IT, W«Snfc*7^-XM 2 2 6, 1 2 2 3 £Hrtf>, 

12 2 1 

— -^ i/WXH 2 2 6, i 2 2 3 ^14 0 < CtC*^TyU^-^> 

(c> ^wxSfil 2 2 KDift^SlStfiTlfc^ 7^>l/X»l£12 
2 1®TS^7X^-X h 1 2 3 4^Ha^'J->WJt§. eUT, H 
h 1 2 3 4 ^mtVfcm. 1 4 O-CKI^T^'J ^-*>*U 

*Kl,-*©»**8 5 OfcfcLfcSA. *^>U*»«1 2 2.1 fc^TUn^ 

U 7f>^XMl 2 2 1SE®<Z>#^*^-X h 1 2 2 6, 1 2 2 3£<fcto> 
f>l^Xl«TS©^7X^h.l 2 3 4©i^fTK 2 
2 l#MCfr**Ta«H*aiT*. ^«^-XM 2 2 6, 1 2 2 3 
l ± ^ u _X^7Xil 2 2 6, 1 2 2 3 tfcZ. 

2 2 2<DM#JI£^*5i^yi/-X^7XSl 2 2 6, 1 2 2 3 <DH® 
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Id, ^7X^-7H 2 2 5. 1 2 2 4&. m$ 3 0 ul ratX £ U — >EPj5iJ-T5o 
7,^>l^SJ£i 2 2 l <£M£¥*sfbL. ^3iH®OMffiiJO^l/-X 
^7^1 1 2 2 5, l 2 2 4^14 0tC^^T7 Pl J^>^. #^7.^- 
X hi 2 2 5, 1 2 2 4K^£n3i§S>J£»3!£-£S. ^tt, *Ptf>Mf£8 5 
0XZ\Z±tf. 2 2 2©M©^7^^-X h 1 2 2 5. 1 2 2 4 ££i 

^tlfn^«A*7X 1 2 2 5, 1 2 2 4^Mt5. d^T. &£ 
tOftUT, 1 2 2 2 &&ZS!?U-XX7Xm 1 2 2 5, 1 2 2 4 (DBM 

^^bT, fc^A^tf k'-Ai«!^ 0 N i C r 1$ 0 . 1 m mtf)j¥£ 

M^1 2 2 8, 1 2 2 9*«k^3>^^hffi*12 3 1, 1 
2 2 7, 1 2 3 2 0»»IC7* M/^^SSi^t. 7*hUV^77^- 

tSCtT. »«US^1 2 2 8, l 2 2 9*J:tf3^ni«12 3 1, 1 
2 2 7,- 1 2 3 2 ©^©JEMKS.fcTcfc'SfclN i C. r MifiK#—=. V^StlS. . 
JfcK, NiCrl^X^tlT, &&ifcm*^V?->?T2>Z\Zi\Z&K). &m 
jgJa#:i 2 2 8, 1 2 2 9 >^ hflBtt 1 2 3 1 , 1 2 2 7, 1 2 3 2 

T;P5— , >AO«ffi^^?B*S<fT7L*«fc'5f^ fS^J&*a# 1 2 2 8 , 
1 2 2 9i7;V5="7A©tt«1 2 3 1, 1 2 2 7, 1 2 3 2 tOMl:, 
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7J^-^A©SH 2 3 1, 1 2 2 7, 1 2 3 2A«$n^>„ ^C, 
«1 2 3 6 ilT, TctZlX, SIALON (MfciS^) $:X/Vy^'J>^ 
\z£K> 5 wmCDff£TJM-f&. fLT, 5 5 Ott 1 WiiH^O, i& 

JfcKI, [l|{Cte^£nT^&V^\ 3>hO-;H C 1 2 3 3. 1 2 3 0©iSt 

mmzmmm*Mi&L* i cEjR«HJ*©*ft»K±K:=i > ^ i c 1 2 3 3 , 

1 2 3 0 £;5^f *>5^ ><7*T3. fbt, 3>hD-;H C 1 2 3 3, 1 2 3 

oo#*fi. fl»ju-H««i 2 3 1. i 2 3 2ts, -W6n«7-f >^ 

«1 2 3 1. 12 3 2©-»»&x#*->«fl!&»-«J:0itJh-rs. 
016(1 £<0^ffiJBJBl::«kS1*-^l' y ^ K©«SflfflHlKT*a. dnteBuizS 

LT»l56i#l 2 2 8*«fctff(l2f8«W*:l 2 2 9<Z>2*J0**9, 0 6 <D*m® 

g§2o=b^a«Mi 2 2 7 &mtaxm&&t>ttmi&tt^xi,*z. m&mmz 

®0TfeO. H 1 3 <fc**fSLTV>S. 

fftttttttl 7 2 8i, ft* 2 1 7 2 9 i*«. ?U > hWW>ttai0 2flfc 

fc*>l3, *l(0»i«K#1 7 2 8Ok:^ *J:tf»2©5fi»ittH#1 7 2 9. 
tOfcly^tt, wrnfeH-afc?^ (IBJPH) PT?*4^ mfeTZW, 1 ^g^i&ta 
#1 7 2 8£«2 8£fttt*l 7 2 9 tH P/ 2 ^Of AttCf6SnT^5. 

1 7 2 2tt*ItI»ift5*fi. 1 7 2 3li«2^-X^I, 172 
4f^2W^7Xl, I 7 2 5tt«l»^-^1, 172 
6liil^I/-X^7m 1 7 2 7I4«IM. 1 7 3 0tt»2 3>hn-;W 



nneouriAi i - 



WO 99/58340 PCT/JP98/02043 

18 

IC. 1 7 3 lttSSl U-F*ffi, 1 7 3 2&SI2 U-K*ffi- 1 7 3 3 tefg 1 

2 8 tm2<D^Mtdi^l 7 2 9 £<Bffl©IE*D £#5£T*^ffcfc£-r*£. * 

0^'J>hH«;h/^->BH18O [B] k^1'/^->i:^0, 

;p7-f >U— WWW H-y h/N°^-p [A] fcJt^T, VJ££ 

D = ( n +l/2) XP (nteSSSgu n^l) 

;U^<f>tJ— ^l^y FtlRl— ElK©«if^»w^lriTtt«Jfi-rs. 
[^3^M^] 

Hi 9&£tfEI2 Ota, ^BAOmsmMMmizWiZ-y— ^)^y F£ 

^2^iftl 9 0 4tCJ:i9PgP^fe$-& j &^^^^^ lT ^^- ^ 2 0 K^f«fc"5 

9 0 5te-i§m®l 9 0 7 ^b-ffibTh7>yX^ 1 9 

5 2i:sa$nTo^. 02 o-ctem.w<D&&±.> f^>^x* 1 9 5 2**10 
tte»n, ^Dy^s^S'J^©-ig*fiii 907 st^utsu*^ h^>^7^ 1 9 

5 2fc*tt*n*. ilW^l 9 10t^2Wl/-Xl 9110i 
tttt, ^fLt>PCT"&<T%«fc<, 01911^0 1:, fga&Jfttritt 1 9 0 4 , 

190 5 <DWnm^^m.vxmm^Mm<t^n, sv»i:S3ioT^Tt>i^. 
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fc*5. Ml 9&cktfEI2 0Kl*3V>T, 190 1ttt-hy>^. 1 9 0 2HX 
T->UX#J&>5fc5&«, 1 9 0 3^ItiS!^5^. 1 9 0 6(171/+ 
^7*^'J>MS, 1 9 0 8tt'J-K«I> 1 9 0 9^1/-X^77i^ 

H2 OttHl 9©U— H©*MBIhI8SS^L. £0>EIK:*5HT, 195 
0li3>hD-MCT*0. MCI 9 5 l^e>«^n^fEi:J:0, 

^i 9 0 4**n?niftt5. i 9 5 2HSiifflh7>^mo, mag 

1 9 5 3»C«fc0«*&$ns*EECJ:D. ^f&Jft25i& 1 9 0 5 S-ttl^nKWFT*. 
1 9 5 4te&*&j£T&»3. $8Sftffiift#l 9 0 4*5<fctfl 9 0 5 CD # SUM 1 9 1 

Tfcfr^ Mlfg»#l 9 0 5 iI2»l 9 0 4<ttt#Hy hSfctS^JK: 
iftSn, ^1058f»ffl 9 0 5©-*^2»J»flcl 9 0 4 <*>--*» 

9 1 2^LT^^nT^5. flTBEIfl 2 fg*M* 1 9 0 4©iSH 
fflgiJMl 9 0 8 &^L"r«HWlHl8S (WJTtt3>hD-JHC) 1 9 5 0 K 
&iBfc<*ftTV>S. ;ron>hD-;H C 1 9 5 Ott. ^21^1 9 0 4tt 

1(1951 t^Hfc^bTcn^^m^^m^Tmwj-r^-ch^ckD, mmm. 
zmTZomm-emeLZ^Zo s?§ 1 sea* 1 9 o 5 commit* x^y^># 

9 5 2<OH.Ud7^JCfiS«5$tlTV^.. -O^^ ?>z? 
X^ 1 9 5 2(t ^-^C«iteSn*«^^«l:0«lJ£^l 9 0 5 1 9 

5 3l«n^ttoTW. t^7<7f>^h7>y'X^ 19 5 2 

^yu ill e>nx< ° v^^cLKicipiiabT, 

Kfl&ftttttl 9 0 4 l^f&Lfcf-^i^D AT > h Q-iH C 19 5 0 

77f«fLATCHW, Act*-** r&t>±*<0j T^-^m^D 
ATACDlfSg^ n>hn— ;n C 1 9 5 0OrtSP©IB1ftaBtia«$nS. 
C*«nfc«ac*^*, &tmhn-^STB*» rij oft. 
^1 9 0 4(1 Ii$tlTiX^M-^^1"5. 
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^mteVitei 9 0 4<Dmntmm\z, ±x<D%Wkmj\Wi 905^ ? ' 

g>^^0«!l»(S^ON/OFF35« r 1 j ^TiS^ttCkO, SgHjfflh^>v ? 
7^ 1 9 5 2 0. «S»Sfit#l 9 0 5^D^^n> SfcX*;P*- 

-htfiimtWLS^. ;fc(&|g2 3B«wr?r» 3SSflfifflx^;u^-Pcv, 
b c 05 B# M» fc: -7' U > b P#|BJ***S«& * *t - ^ ^ & * • 

a2 o<D^n<DWi^^^wmzm.^-r^ a 021 (a) &&zs <t>) 

1 ^>@tCl9 Off*. 25-f>IC64««*W5^<^J>M^J:5t 
T*»&S:7nU 02 1 (a) tt, *2***K#1 9 0 4SBiT4«EttV 

2 COX hD-^STB©;UXl@^^-<>5>^ + - hT* 0 , SI 2 
1 (b) tt, » 1 1 9 0 5 *Bftt*«ffIV 1 (0*>/t 7fl^O 

N/OF FC^BSSt^'f 5 - 1 7^>^U>ht 

*n*n*« to- 1 2 arc*. t2~t5^?t, ts-t7*T 
sg i 1905 &ffi»rr*«Efflv i <ort)V7,m\z* ffim&tiu&te^ 

3£T*0-». .HI 0©Pby, Pbm, P B cl:fflSt^/H7XX^ 
;U4=-fc3B^T*K:JBaa««HWi:«:oT^*. t-fctoti. t 1 ~ t 2 

jftjUSn, *»Cl*«t 2~t 5K*WT, * 2 1 9 0 4 

ftgjt 2~t 4©/'«;^ffl©mEE : S:««&*^*-^ti0, 1 9 0 PgficD^feit 

*fc, *«t s~t 5-ra«*n*dt»wj:ojRi*«katrt#i 9 o 5#»£ 
Lfc»x^;pf-fc«toa!»ifi^»sn. f&v>T. « t 5~t 7 ©rate, $ 
2fg£fcJ&ifr*i 9 0 4#, fct*.tfis*!Jt 5~t 6©/t;u;^i<z>mj££:#m£n 
s ^ t t«t 0 , 6 4 »p©»fe»«»-fflsrs^x^;^-*<«^«t^ljn a e»n. 
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leiKTtt, ^1*S1 9 1 2£J£ite[slS§ (Hit) tL,^'. iftfcMftSHO&J&T 1 
N®JBMfi8 3 1 fcdr£<BX*;P*-e*M.S*&«*. ^ h 8 3 8 5^fSt 

«T?»fiS*5i:U, KSfcLfc (3) ifwT/^wfi^Rtsft** 1 . ^ 

(2) ^©i^^ATSi. 
P T = { (Pby+Pg) + (Pbm+Pg) + (Pbc+Pg) } x 7-f>« 
= { (Pby+Pbm+Pbc) + (Pg+Pg+Pg) } XM>» 

= {3 (Pbv+Po) + 3Pc} XH>» .... (4) 

. .LIB (4) 3ttZ&VZ> . 

3 (Pby+Pg) • • • -/HTXI^M-. 

&jsi5b«w*i 9 0 5 laoTU. 

3 p c pg^I^M- 

£3tlf£^#:i 9 0 5 itt<HB'JO»2 5S»#l 9 0 4 K £o Z. h £ U 

£ h \ZM TXX^M-oWF^fc 0 <D^£££±tf 5 £ £ fc«fc D * IE*^ 

P T ^3PcX7 / f>t * * ' (5) 

BIS 
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£fgf*#l 9 0 5, 1 9 0 4iZtt\Z.Z>W,1£<DM%m2 0&<i;tf®2 7iZ£K>®. 

9rr*. 1 >ei- 1 9 okm. 2 ^-f 6 4agIE ; £^*-3^< */U > h 

A) YfeKttbT, £*f\ gUffil hiCfflS-rSEK^^WO (±MJ<D) 
7-f>*C*^T, SSlfBSftffl 9 0 5 fc«JEV 1 (D^l/k- h Yfe/H7^/tJl, 
X^T\ ^ 2 1904<Z)l7-f>@(:i90 igiSOX^;^- 

SB 1 58JSft# 1 9 0 5 IdSffiV 1 ©yi/t-HCfi»/H77/^SM5. £ 
07"Ut-hCfi/H77/^Xll fl&j£<0?6fi«3K:£^*Cfe<7>A>r7*/'* 

AW7X/^X«$n-5, ^^T. I2M1 9 0 4I:^IT, HulHYfe 
2M19 0 4tz&\ f *TttZ^&mm/VVX<D&2te&'&£*>ffl1&£.teZ. 

^.fcfe, AM7x/i;woj$w^^n^©^f B i©i(!:/^^ -^^t 
Bij*©*^ ftif6*&#i 9 o 5<D^t^mmmi 9 1 2 

(=L) £ 1 h^fiStRDlClfc^LJfclltfcfiHkT. ffigBft 1 1 
9 0 5^<7)HJEC7)^IJP^ 1 H7 hMO&BT^T-pfcrt*, HtffEL<C»fiI£2 Kyh. 

&mWLT, ft lfBSM*! 9 0 5<Dmnn,&.*tMM?Z>Z£\Z& 0/H77X^ 
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«feo^i^Jfi^»SBl2 2tz*-r. 022 (A) Mtf^nxfitrcDtf— v;u-\>y 
Fffl£«C!>»fiSBK 02 2 (B) teffifrfjUnim<Z)l^®E-e&a, ^©it-TJ^ 
58a&ac## 1 0 a , llSlOb, fi«ttfICil««S10cSt 

«U 9 0 20E»«B5 1 0b»Cffl^T5«9S»tt» ffiHE. «tf'k W 

IK 1 9 0 2 <D&ffi\Zte!fU-XJ37Xm 1 9 0 9 j&«Jg^<*n, 

9 2 ll^M^nt^-B. fBSMftfiittl 0 aJbKlttStf* 

^!/-Xl 9 2 OjWBfifcStU I CJ£*KSBl 0 c ±Kltt3> ha-;i/ I C 1 9 5 

T^'vy KJfia&&<0*6 2~8*SfiJ£tl] 

02 3 (A) ~ (G) ttU— T^^-y KJB£1£©*&2~8^ifiJg8g£5*l^ d 
n^HC^Tl 9 0 2 a~g-«:&«*«* 1 9 0 9 a~g^U-X^77i v 
19 2 1 a~g(il®^l/-X^7Xl^l/T^-5, 

02 3 (A) ^3K-r^2^J(S»SiTtt,. ^«3£«1 9 0 2 a ©THfcDflSBS^ 

023 (b) \ZTik-rm3&m&n-ea* &mmm.i 9 o 2 b©±®»cia8Bs^ 

fiEtSItlliO, ig|^<Z>i2iM$l 0 b£JMLfc-££#^£L,T^5 0 

0 2 3 (C) l:M4^»ltH &MS1S1 9 0 2 c SP^ffTS^t) 
0 *fV—XH?7*m 1 9 0 9 c*«t^M^U— X^7^S 1921c$f 

•02 3 (D) KZ*r»5*a»«Ttt. ^lS«1 9 0 2 d^IWbt^ 
DC, 8®^I/-^7XI1 9 2 1 d<0*€r»fcifcT*;ii:fc«fcO» iS^^SH 



m 
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mmi o b^Mws. 

H23 (E) (C^-rm6^^Tti. ^III1 9 0 2 e^Wtt5^ 
OC, £7*U-X#^XJ1 1 9 0 9 e <Dfr&mto<£tZZ.£\Z&0* &l*®BBft9 
10b ^I^clT^S. 

E] 2 3 (F) l:^7»!Ttt. ilSSl 9 0 2 f <D±WlZW&*M 

&rzt.mz. i^»ii^i/-x^7xii 9 2 1 f ^i^*T^^<h{c<fc 

HI2 3 (G) K*r»8 2fc66JBJB«» ^^;u^-r>-lt-v;^^ Hffl»«»cjfi 
JHLfc*>G>-T?&D, Mltl 9 0 2 g©gSC+^l:*Mi^l 9 0 3 £ 

UT^5. 1 9 0 3 ©WllIttlSltt^7X^-X h 1 9 1 0, 1 

911 tfi&i&zti* zLomtiLommu < i cm-mm 1 o c ) > h d~;u i 

C 1 9 5 5, 1 9 5 0«$nt^5. 

^tc, ffiffiffi®«itffl©t»-— yi/t:- h1$B&£ : t■r&-tJ- 
;u^s v F<D¥-WT*$>K). Xf>^^5*****S.l 9 q 2 tfmSKte. 

^iimisffl^ig 1 9 o 3^i$sn, * ziztfu-xx^xm 1 909, ssia: 
^i,-xi 9 1 o£«fctfig2g&#$ r U'--xi 9 1 l^n^n^snT^s. 
jeit, yu-xftjeau©^®»ctt, ^(ommm^mmKWi 9 0 4 

&jnxi£i 9 0 2®*istc:tt, 9 0 3^$n, z\<D^mmm 

mi. 9 0 3 fcte, BWJBSBa&fctfttt 1 9 0 4*5<fctf:7Vk- hJ13g*M£taflE 1 9 
0 5 Sgatof^cMS 1 9 1 2 S:^lTjli$nTU5. &MS<£1 



m m 
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Hiii 9 os^n^^^ns^it)!:. ^k-hffl5BSftJfiifi:#i 9 o 

5©-**fc*tt*nfcU-F««l 9 0 7*«»rt*n. :©'J-KW1 9 o 

7 tt/^"7— h ^ >> ? X^ 1 9 5 2 coxa >y ^SflH^^c^c £ tlT 

bV^yKfflH*. fnt'nU-K^^^bt, 3>hDHHC19 5O0»f 1 
9 2 3KlttJI*SnTV>3. 

12 5(1 H12 4^^Ttf- Hffl36«&t:-h"»^JCl5lt)#ttS^; 

5 5 io»ttbfc±iBK:»r5J:5k:*«an, «Pm©iK2 5 9 1 *HT** 

^2 5 9 0 Kl«fc 0 b— h 5/>^ 2 5 5 1 {3@^^nTV^ 0 2 5 5 21: 

ityU^>^)^mm&WL2 5 9 5**HJ£*tl. ^07^->^E»i«2 5 9 
5 ^tT. 3>hn-JHC25 12«t5fl^ H^Ui^-/'J>^ 

gi2 6«, k-h-»^ 2 5 5 i^mmm2 5 5 2&H5rr*fc«>a>*fiS£ 

jKLTV>S. t-h-»^ 2 5 5 l»Cttlt*l^^^*n. Jl<Z>«ltai;^t^ 
IS^2 5 5 2<7)fi7t2 5 9 1 ^HilT* * v 7 2 5 9 0 7Wtf>&£n& £ £ K «k 
0, &mmfo2 5 5 2^k-K^ 2 5 5 1 ClS*ftT^«. *S?2 5 9 0 
fctt* S7t2 5 9 1 fcJR***'*-" tt2 5 9 6 *<il£ns ^IS«2 5 

5 2*»S*.*ft*2 5 9 7 . ^tm^M^^U^^v^ 5 9 8 

2 5 9 6©SSte> ^«»«2 5 5 2O«J:0fc«f («*.ttl 0 
O/irnWT) S<$nt*0, cnK:.fcO£MS«2 5 5 2tt. fc-h-»*2 
5 5 1 I^UT^i^tS^^n, i42 5 9 7C±0t-h-»^25 

5ii:^$^tt^ntt^c l&^t. *y2 5 9 0o»*:*W*i» 



4 
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■?Z>Z\£\Z£K>. M2 5 9 7#&JRS«2 5 5 2 £ fc- h > 2 5 5 1 \ZM 

5 9 l(^HSi2 5 5 2 ©fi^falCfi^fifWlwS *1T^5 
fc«>, &MS1S2 5 5 2£t-h-»*2 5 5 1 t©»Jft»3S«iS[Oa^^J;* 
A^^^J^^T?X^^^^f'M^i;fe*^fCfe, &SS*£2 5 5 2#*>?2 
5 9 0S»«PttItlTt-h-»^ 2 5 5 1±£*^ b^TS. Z\<Dtz.tb. m 

4. 

%>&T$m 2 8 &m^xm.w?z>o m2 8\z^x, <xn-fe^t 7>7'5 5 y 

«<XD-fflit- K4 4 Y(03&#K:S2SS£*U 4 2 0 nm£tf-i7&§ 
5Y©*JEfcttHl U:^XO-^f7>^l 1 2 1 YtWUT**. Tfefc 

-777->U-z>4 3 tlPI»3LT*7-iB«»«E4 0 £1 >#"^> 

«fcBJElr>ffln?»5. 4 4Mtt7 i 7f>D-7 5 6 ©±>&K:S5fiS:$n;fc Vif >**/8 

4 4MH KJEbfcH2 5 C^T»ttiB*^-y— ^^^^ 

5 5M(1 Til>^ffl-y-— TMy H4 4MO*^KliB«S : h.fcTif>^ , 63£ 
f7>^T$0, 3 6 5 nm*tJ-^«[fit-r*JiSEl>fc^**7-^ffi4 0 

|; ^ tTl / > ^ fe ^f7>yi i 2 1 M<Z)^^i:[5l— IP*>> T-t^^'fe 



WO 99/58340 PCT/JP98/02043 

27 

-m&M4 o &mm\zxk-?$:Wzjjm^MmTz>o 4 4cti y^>o-^5 

5 5COi«lt 01 1 t^r»effl7>^i 1 2 1 C©«^t^-T?*S. BP 

**«ai*«* 7-«fMi£4 o \z mm? 5 k lt»w e»nx*3 o , * ?-mm 

6 0(1 *v*5 9O**KlEia:anfc«*dr-XTf*0. *^5 9CJ;0ft 

{cj: o urem s c z. n\z <t o , * 9 -**«.4 o #f * m b.74-»*. 

KMU4 0O*»^5f>O-54 3±i:*5i:. ##liJL7^-Kn-74 2 

HMtt4 0fcj*^"Cffittsns. ^7-iii4o«i7<>gn 

02 8 K^r-f XD-ffl-ti— ^l^y H4 4Y©»l<0«J»ifttaff 1 9 0 5 \Z*i 
E12 7A) <0*K1. ^-^^fCYfeA'-fTZA'^SriP^^^^ 

>ifh7>yX^ 1 0 5 2(D^-X**H^ ^-f y^>^«!lP«#S:-^W« 
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^nt'cfcO, *^-^*K4 0<2^XD-fE£i/ic9x*;U^-7mP^eii<*: 

^^-(7)itBu<^x^;u^-^«$n^ 0 fit. -^.nmm^-t z> t\ 

flS£MK4 0 3ft« 1 EI 2 8 ^^-r^EPZ^fSj^MM^nSo dtllC 

©iaiffi<&x*;i^-jW«nfc^Hi m 2 4 \z^rm2 <D&m&£\& i 9 o 

frJTOteEU 4{3^-rX-f y7>tfh7>i?X* 1 9 5 2 <D^— 
f {^UTi2 7 A) <Dm-«S»#tC^-r^^>^«ll«l«#«r--^ra««&T5. 

±IB^Ut— M&flsfc&fr bt. *7-iii4 0 CD 1 ^-f >glC*J-L 
T^2fgfgHfc{C:E12 7<D 1 ^< > g <D /t;l/X<f JPAT, -f XD — ^<DWIW] 
f^**fft>n5. Tft*>t3, 3>hD-;HC- 1 9 5 011 »J1flg&«i:0eM&£ft 
XD— fitHtS 1 ^ >BO^xn— fi^JM?*— ^£tt2*&tr. 

_, >hn _ ;l/ 1 c i 9 5 on ±ib< xD—feww^-^^jTttti 8 omwrn 

J&tfCttl 9 0 4©^lil2»iiW 1 9 0 4 £S&2©m«E*ifc (05* 
#1.9 0 4 ten -fxa-feEPiM^-^JC^^fcl^W^ KWfflttEE^iD^tl. 

«f&2<z>$g£&J&tri#i 9 o 4icn ^i-;w»^f8^-r*. 
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05Sf»»tft#l 9 0 4<73iSifitti:«L. ^ntra^t*7-®Sft«EE4 0CO3 ^< 
>Ste, 31 1 <Dfg#M£fcv& 1 9 0 5 Oifi[ift»C{£«TS. ^LT, ±8* X^tzMi^iz 
H«tLT*7-«5f»«E4 0(7)3 7^>@(C*fr^^l/ti- htt^cfct^TJ^- 
g&MK4 0<Z>2 >BCS*T*-TXn— HiWft^frfcna. 

t^^xn-W4lT^»Wio-fe^f7>^5 5 Y<DiET£ 
T^'W H4 4Mt^7f>n-7 5 6 t©lffl»wjEgE$ns _tjz!i bfc-f xn 

f&fSTVfc- hMWd&^T, El 2 4 (Z^T^ 1 ommt&irifc 1 9 0 5 ttt. 

giMLfcT^>y%feF^^x^;u^-<7)aBu<7)x^;w^-^^t-^^^x^w 

g»g4 0<DVif>^IH^«t«^ii>^feW^X^;i,^-CDitHfi(DX^)l/^ 
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